We describe a rapid and sensitive enzyme-linkedimmunosorbent assay (ELISA)for quantifyingferritinin humanand rat biologicalfluids.We used chlorophenolred 13-D-galactopyranosideas the colonmetricsubstrateof -gaIactosidase (EC 3.2.1.23), which is coupled to specific antibodiesto either human or rat liver ferritin.The assay is sensitive(detection limit for human assay = 0.58 p.g/L and for rat assay = 0.37 tg/L), accurate (average recoveryfor human assay = 93% and for rat assay = 92%), and precise (total CVs for human assay = 2.3-12.2% and for rat assay = 5.6-11.3%). The resultscorrelatedwell with those of an establishedimmunoradiometric technique (r = 0.99691). This assay has a prolonged shelf-life, is inexpensive, and utilizes a stable colorimetnc substrate that requires relatively short incuba- with BSA as the protein standard.
The intracellular iron-storage protein ferritin is found in a variety of tissues, and exists in several different isoforms, depending on subunit composition and on the tissue of origin.
Addison et al. (1), using an immunoradiometric
technique, demonstrated the presence of ferritin in the serum obtained from normal subjects. Further investigations have shown that the concentration of ferritin in serum correlates closely with body iron stores in both iron deficiency and iron overload (2, 3) 
MaterIals and Methods

Instrumentation
To determine the concentration of serum with BSA as the protein standard.
Preparation of anti -ferritin antibodies. Antiserum to human liver ferritin was raised in goats, and antiserum to rat liver ferritin was raised in rabbits. Both antisera had a titer of 1:64 as tested by double immunodiffusion.
Antiferritin antibodies were purified as previously described (7) 2.0 1.8 and diluted in borate buffer, pH 8.0.
Preparation of 13- 
Results
Standard curve. Standard curves prepared with human spleen ferritin and rat liver ferritin are illustrated in Figure 1 for the range of 1-100 j.&g/L.
Detection limit. The detection limit of both assays, as measured by calculating the mean absorbance plus 3 SD for the zero standard, was 0.58 ,ug/L for the human assay and 0.37 zg/L for the rat assay.
Correlation of human ELISA with IRMA. Figure 2 shows the serum ferritin results from 61 clinical samples (collected from normal subjects and from patients with iron metabolism disorders, inflammation, and liver disease) assayed with the method outlined in this paper (y) and with an IRMA (7) (x) . The correlation between results by the two methods was good: y = -8.66 + 1.025x (r = 0.99691).
Cross-reactivity.
No cross-reactivity between assays was observed when rat serum of known ferritin concentration was added to the human ELISA, or when human ferritin of known concentrations was added to the rat ELISA.
Analytical recovery. The recovery of added ferritin was determined with both the rat and human ELISA (Table 1) ug/L ferritin standards, then assaying. Precision. Table 2 shows the intra-assay variability of results for three human sera assayed 10 times at two different dilutions in duplicate. The interassay variability was determined by assaying six human sera, four times at two different dilutions in duplicate. Mean ± SDofquadrupllcate estimations. (15) , and the conjugate was shown to be stable for as long as two years when stored at 4#{176}C. The rat and human ferritin assays were sensitive, with detection limits of 0.37 and 0.58 g/L, respectively. The results of the human ELISA correlated with those by a human IRMA (7) with a linear regression r value of 0.9969 (Figure 2 ). The recovery of added ferritin from both rat and human assays was acceptable (Table 1 ) and the precision (CV) of each assay ranged from 2.3% to 12.2% in the human ferritin assay (Table 2) , and from 5.6% to 11.3% in the rat ferritin assay (Table 3) . Moreover, this ELISA for the detection of ferritin in rat and human sera and in rat bile is both rapid and cost efficient.
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